Prevention of angiotensin II-induced hypertension, cardiovascular hypertrophy and oxidative stress by acetylsalicylic acid in rats.
Angiotensin II (Ang II)-induced oxidative stress has been suspected to play an important part in the pathogenesis of many cardiovascular diseases. Our previous study demonstrated that acetylsalicylic acid (ASA) possesses potent antioxidative properties. To evaluate the pathogenetic role of oxidative stress in Ang II-induced hypertension and cardiovascular hypertrophy. Chronic infusion of Ang II (200 ng/kg per min for 12 days) increased the aortic and cardiac tissue production of superoxide anion (O2) (lucigenin-enhanced chemiluminescence method) by 77 and 35%, respectively. These effects were associated with progressive increases in systolic blood pressure (from 135 to 194 mmHg) and heart/body weight ratio (from 2.25 to 2.69). Chronic treatment with oral ASA alone (100 mg/kg per day for 12 days) significantly reduced aortic and cardiac production of O2 (by 31 and 33%, respectively), without alteration in blood pressure and heart/body weight ratio in control normotensive animals. However, concurrent treatment with ASA in Ang II-infused rats completely prevented the Ang II-induced production of O2, in addition to hypertension and cardiac hypertrophy. Similar protective effects were observed in cultured aortic smooth muscle cells, in which increases in O2 production and [H]leucine incorporation (221 and 38%, respectively) induced by Ang II (10 mol/l) were totally prevented by concurrent incubation with ASA (10 mol/l). Losartan, but not PD 123319, also blocked the Ang II-induced oxidative and hypertrophic effects in those cells. Other anti-inflammatory drugs, such as salicylic acid, indomethacin and ibuprofen, did not show similar anti-Ang II and antioxidative effects in vivo. Oxidative stress plays a major part in chronic Ang II-induced hypertension and cardiovascular hypertrophy. Chronic concurrent treatment with ASA was found to prevent those Ang II-induced effects on the cardiovascular system, presumably through its antioxidative properties.